ABSTRACT. Let / be a constant-to-one endomorphism of degree d, of a subshift of finite type T,a ■ If p is a prime dividing d, then p divides every nonleading coefficient of xa, the characteristic polynomial for A. Further constraints are given for the possible degrees of a constant-to-one factor map between subshifts of finite type.
Introduction.
It is well known that if S^ and Eß are irreducible subshifts of finite type of equal entropy, and / : Ha ~* ^b is a factor map (that is, a continuous, surjective map which commutes with the shift), then there is a positive integer d such that / is d-to-1 almost everywhere (i.e., every bilaterally transitive point of Sß has exactly d preimages under /). The integer d is called the degree of /. The degree cannot be arbitrary: for a given Ha and Hß, there are algebraic constraints on the possible degrees of factor maps Ha -► Hß-The first such constraint wasgiven by L. R. Welch [14.9 of H] , who showed that if / is an endomorphism of the full shift on n symbols, then the degree of / divides a power of n. More recently, Boyle [Bl] has shown that if S and T are sofic systems of entropy log A, then there exists a finite set E of positive integers such that if / : S -* T has degree d, then d -eu where e e E and u is a unit in Z [1/X]. In this paper we give an analogous result for constant-to-one maps between subshifts of finite type. (/ is constant-toone if every point has exactly d preimages.) More specifically, we show that if Ha and Sß are subshifts of finite type and A is any nonzero eigenvalue for A and B (and A has the same multiplicity in \a and Xb), then there exists a finite set E such that for any constant-to-one map /: Ha -» Hb of degree d, we have d -eu, where e e E and u is a unit in Z [1/A]. As in Boyle's paper, this implies that if / is an endomorphism, then in fact d must be a unit in Z [1/A]. It follows that if p is a prime dividing d, then p divides every nonleading coefficient of \A-In [Bl] , Boyle proves that if /: S -* T (S,T sofic, of entropy log A) has degree d, then the inverse image of certain cylinder sets breaks up into d sets of equal measure, and so the measure of these sets is divisible by d in Z[l/A].
In this paper, we show that under our more restrictive conditions, the inner product of a generalized left eigenvector and a right eigenvector for the matrix A is divisible by d in Z [1/A], for any nonzero eigenvalue A. The remainder of the proof then follows exactly as in [Bl] .
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Background.
We will assume some familiarity with subshifts of finite type and symbolic dynamics. For further background, see [A-M] and [P-T] .
For the remainder of this paper, we will assume that Ha and Eß are irreducible subshifts of finite type, where A and B are nonnegative, integral matrices. Let S^a denote the symbol set of Ha-Thus 5?a is the collection of edges in the directed graph for A and Ha -{x e S?]¿ : xl+\ follows x, for all i}.
A one block map /: Ha -♦ Eß is called right resolving if whenever xi e S^a, 2/1)3/2 e S^b, f(xi) -2/1 and 2/i2/2 is allowed, then there exists a unique X2 6 S^a such that /(X2) = 2/2 and xix2 is allowed. / is left resolving if whenever X2 e S^a, 2/ii2/2 e S^b, f(x2) -2/2 and yiy2 is allowed, then there exists a unique xi e S?a with f(xi) = y 1 and xix2 allowed.
A one block map / : Ha -> Eß (i.e. a map on edges) defines a map / on vertices of the directed graph of A as follows: if i is a vertex and e is any edge beginning at i, then f(i) is the initial vertex of /(e). Clearly / is well defined.
If A is n x n and B is k x k, then the relation matrix F for / is defined by ( 0 otherwise, for 1 < i < n, 1 < j < k. It is easy to check that if / is right resolving then AR = RB, and if / is left resolving then RTA = BRT (T denotes transpose).
We will use the following theorem.
Theorem (Nasu [N, Corollary 6.4]; also implicit in [K]). Let HA
and Eß be irreducible subshifts of finite type, of equal entropy, and assume f : Ha -> Eß is constant-to-one. Then there exist topological conjugacies g: Ha -> E^-and h: Eß -> E-g, and a one-block map /: H-¿ -► H-= which is right and left resolving and such that f = h~l fg.
It is easy to see that if / is constant-to-one, of degree d, then / must be exactly d-to-one as a map on symbols.
Main results.
In this section, we prove our main theorem, which should be compared with [Bl, Theorem 2.2 and Corollary 2.4]. THEOREM l. Let Ha be an irreducible subshift of finite type, and X a nonzero eigenvalue for A. Then there is a finite set E of positive integers such that if Eß is an irreducible subshift of finite type, and X is an eigenvalue for B which has the same multiplicity in xa and xb, and if f : Ha -> Eß is a constant-to-one factor map of degree d, then d = eu, where e e E and u is a unit in Z [1/A]. 
